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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
transmission/reception equipment, which can be 
miniaturized and requires only one optical fiber for 
constitution of one optical link and is free from a problem 
of output degradation of a light emitting element and 
requires only a small mounting area and has a very small 
transmission loss of optical fibers, and a optical 
communication network using this equipment. 

SOLUTION: A semiconductor substrate 1 on which a 
semiconductor laser 3 to emit transmission light, a 
photodiode 4 to receive reception light, and a prism S 
provided with a partial reflection face are provided is 
stored in the same package (consisting of a case 7 and a 
lid 8) to constitute the optical transmission/reception 
equipment. A plastic optica) fiber 9 for light transmission/ 
reception is connected to this optical 
transmission/reception equipment. The emitted 
wavelength of the semiconductor laser 3 and the 
wavelength for the peak of the light reception sensitivity 
of the photodiode 4 are made approximately equal to the 
wavelength at which the transmission loss of the plastic 
optical fiber 9 is minimum. 
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Dft#& 1 0] ±m%m&l*A 1 G a I n P^^Nit 
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99 V I/- K*6ftS^xf vfft7r'f^*y. 

H(f*ai4] JJBtefc*?ttZnCdSe, ZnS 
eTe, ZnCdSSetfettBeZnCdSe^ 
*?Stt»fcJ8nfc I I -V IgHte4fc*Bi^¥*ftl' 

Mm 

10 QftftH 1 5 ] .tgBUBti^ttG aInN*6«!6ffi 

W#R16] ±BJjfe7T>f^W:3T*Wy*^/i/* 
99 V l/-hfrt>teZ7 ! 7X*v9yti7T>(rtX'$>*). 

BMW 17] ±BSBt*fttZnCdSe*fcttZ 
nSeTefr&fc*ffittJf«:ffiV*fcI I-VI«eft£ft 

20 1 6i?M<Dym&mmm. 

W#£l 8] ±IB«^^HiG a I nNfr&fcSiS 

BSidgijsfKfev^Biai-srt-* «fc e> {caggs^fc^ 

±I^ l ag^<0|§) l 6?&5*^ 5 0 0 n mJS/Lt 5 9 0 n mSK 

m&Mzoi ±aa»7T-f^tt3T*wy^^^ 

*^y U-h*»6ftt*^5^v^3t7r-f^»*i 
fc&m^-r-SliMSEl 9lB^©3tiiS^®. 
[|M(2 1] JJBIS^^ttZnCdSe, ZnC 
40 dSSe*fcttBeZnCdSefrP>fc5?gi4Ji&^ 

feii —v i mttmmfo&tmft is-*f-T>&z z 

Hf$£2 2l Jjaifel^ttCdSe/ZnSe, 
CdSe/ZnSSe*£tiZnCdSe/ZnSeffl 

i - v i mt-^m^m^^mw u-*?-t>&& ztz 

50 Sl^^fBSriiAfe^W^aPSt&^U 
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±MWi^^M^lS^ 4 0 0 nmat5 0 0 nm« 

[Sf#«2 5] ±IBI§^m?®^28SA^4 0 0 nm 
&Jt4 8 0 nm&TF'23b&Z.£*:mk£'t2>W$&2 3 

Z n S e *M*>fcS8SttJI I I - V I mtG®¥ 
igfa&¥m& If— r £ ii-r S»*« 2 

[ff#3U7] ±|B»MaRfttGaInN*»6«!6?S 20 

[f|:£Jg2 8] JJB^^^Ifc'fci&B&M 8 0 nm 
JgU:5 0 0 nm^TT*&SCl£&4$®t4:-f Sfit*«2 3 

Ef*g2 9j ±|^^?liZnCdSe, ZnC 
d S S e *fettB e Z n C d S e j&>e>=fc5?S'i4Ji&JB^ 

1 1 - v i mt-^mmmh^m^ u— if-x-ss r 

2 8S2S<Z»fc£SfSSSg. 
[ffsfWO] JilB^g-fliGa I nN*^fc&?S 30 

n-r*»*^2 8fB@©fta!gmgiH. 
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JJS»yEB^»3feiftgtt«& 6 5 0 nm-e&SZlilS: 

m$£ 3 4 ] ±3W? r 4 Attn 7 U :* 
±ISI6^?«>imafcSl±«« 5 7 0 n mffeS 31 £ & 

±Mwm7^mmtMtmi 5 2 0 nm-e^rts 

JilB^t^T^fetStSttStf 4 7 0 nmt-SSrt?: 

[^*«3 7i ymg.me>%7 7jx£mgmw. 

*&m-z>t=.to<7>$t : xm3'£. 
mrmm*ffixt=m$wm&£ **u 

±3amm*fr*<n±3sffi$m>tmym£±3e&ym 
^\(D±M^m%<D^Mmi£^±ssMmyt^m^± 

J33»3fcifc?<0?fcfci8Efi# 5 0 0 nmRii5 9 0 nmJS* 

£&*SStt:^-5if#3i3 7iB«<z«feji#*^ 

[«^«3 9] msmf%<&fb774X£ym&mm 

±&$MM*<Mi&tWtgd*4 0 0 nmJSU:5 0 0 nmJ^ 
T^fcSJ'iHBtflBate** ' 4: fe»*i::i:S3feiWB* 
7 h 1 ?-?. 
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[ft #^4 0 ] Jbl&fc? r-f '*tt37*Wy * 
[00 0 1] 

[0 0 0 2] 10 

m&n&M task #u b-c mm^- 

J W^ffl<7) A y ^r- tS^ffi©^ ^ ^ - % ^ ^ 
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2«©/*v4r-j;K:J:y*R*SttTv**fctf>» 

^©ffcRliMAtf 2 1 mmX 8 mmX 5 0 mmMMH*. 20 

[0 0 0 3] — «aat^?^fc^ ! e--/i'FWJl 

4fd|ip7 - 1 1 1 3 4 2#4$8) . L*»Wtotf&. 'CD 

s&tc mm*. %.ym* mm*a>mm ic. ft 

Iffitbfc#y>*I£gfc»&*vTVv5 #W¥ 
7-9934 0-9£*flD . bfrbfttfli. Zl©tfefc©ft 

[0 0 04] 
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Z>*><DX%>&» 
[0 0 0 9] i®«9i®»2fl!>»IIIJ±. 3ES»W§©3fe 
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[0 0 10] £©BW©ilSl 33J:t^2<D|gl8fC£^ 

ymmtf&k t >&sifeaw±. 3fe7T-r/*©es5ai5teWi 
[oon] dz-e. 

#Kh&&&&Et& ±20 n rog^CDf&HP'gT'fBSlC 
-«bTV\*UiSM±.-Ha'Tf**3W. ± 1 0 nmSS© 

IBHl^-e— ^bTV\S0)*^*bv^ 69^.tf. ^^rW 

±ht£Z>WtBi\$ 6 5 0 ± 2 0 n m.X'&t\\£& 6 5 0 
±10 nmtSSffl^* bV\, 

[0012] z.<a9im<o»i^xf»z(amnK.is^ 

X. ytyr^^tLX. *T1fi#V 9 v ^~ 

|Saa»fe»htft«SfcW*. »650nm, »<J5 7 0 
nm, »5 2 0nm6J:rm4 7 0nmT*&S (®4# 

rs) . mm&mffl&&*zftb(Dm^^ii c frMz 

&b&&Z.£K.£V, &m&*0. 15dB/mJWT 

c-t^ifcj^ea. JWWMci*, astsRT-^bTflK. 

tfAlGaln Pa^HW*^ ^-Sfflvvfttf. 

■f-fcbT, WtfcEZnCdSe, ZnCdSSelfeli 
BeZnCd Sej^€>«i**Stt»ftffiV^I I-VI1JS 
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L/C, WfZnCdSe, ZnSeTe. ZnCdS 
S e * fettB e Z n C d S e ;^e>&S?Si4Jf fciB^fc I 

Gal nNftZte&m^Zm^t-GaN&}m#;U- 

Se>lC*fc, 5§3t^^ilbT, m«ZnC 
dSe*fcl±ZnSeTe^S»ii^feI I 

- v i mtGwmfc&^mft i/— «r- &5v^ g 

a I nNfrbte&imMZm^fcG&N&imfol'-- v 10 
-SMV^tf, 383fc2fcS?:»&4 7 0 nmttSlW 

[0 0 13] ZKD56mCDm3©|g^K:J:S^gm^S 

-rzr~tb<D&ytm*£. mtfc&m&ffittTmyem 
sbtzmu mm*, symr-^xammwrn 
m-o>rtv j r-i?wz<m2t^ mm*. &%m*& 
&zm%yb¥®&i*mm*frb<Dm§yt<Dimym£ 

jmmz&^xiz&-m-z&$tmmi<nfcim3m 20 

[0014] z.<n^m<mA<jMm,zii^^^tm^s. 
\%. mmmtmt^tbcDmm*^. %mmr$&t 

n-^vr-vmzjim^tv mm*. &y(m*& 
&zm%ftmm&itmm*frb<mmft<D^y(ffi£ 
&ytm*^e>%fsyt£>*My(M n fmm^u^mi- 

^iBT'feoT, mm*<Dmffi&tf4 0 0 nmfiUl5 
[0 0 15] ZLCD^®S5®l6^li, *6i2!gflffl©ft 

tu mm*. &mk*&£zm%%!m5h\t.mm* 
frb<mmft<Dimmi£%yfm*^<D&myh<D*Mft 40 

«fce>fCSBg3*v $8^-?©#£) , fc?&&# 5 0 0 nrnRh 
5 9 0 nmMTX'&&%^mffiX'&Z>Z.ilZmi£ 

[0 0 16] £©5WI©«6©3ffl!tt. ^6i3ISftffl©^ 

%m*t. ^K*&%*zr=.to<n&Hm*ii. mfrEL 
Mffizffixt=.jsmyt&®&£* : £^ mm*. &%m 
*is&zmwyb^&&M— vftizffltoz 50 
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J:e>{CB2g$tU 38Jtefe?tf>?83fc«^tf4 0 0 n rn^Xh 
5 0 0 nm«TTJfe*3tea®fflMSBre»*ii:«:««i: 

[0 0 17] Z1©I8^©S3, »4, fg5fcj:t«(l6© 

* U I/- hfr&fc* -f^Z&v V%?t4 ;t£fflV*<5# 
$8Jfc*?«D»3fc8fcR«: 5 0 0 nmJ5Lh5 9 0 nmjg* 
T*£l*4 0 0 nmJ£JLL5 0 0 nTai^rft&ZtiZj: 
U. -eSIS^^O. 1 5dB/mJ^TfC-tS3i:^^ 
-5. ^fW^lCli, |§3fem?-i: LT, 09*tfZ nCdSe 
(fc£U C dlBftttftS 0%^Lhl 0 0%&T) > Z 
nCdSSe £t=.\ZB e Z nC d S e^e>&SfSttSS: 

ffiv^c 1 1 - v i mt^m^m^'m^-^- *m 

V villi. W&t&^O 0 nmJ£U;5 9 0 nmJ«T£-f 
5ZlttfT£5. HttlC UT, CdSe/ 

ZnSe, CdSe/ZnSSeSfcSZnCdSe/ 
Z n S e(©/\-?Dg^-tC<J:Sfi^K^ bfrb&ZfffiM 
fcfl§V*fc I I - V I ^fb^f^^4^lfrl/-if- & 
fflVvTitf. ^6iSE^S:5 0 0nrnjeUi5 9 0nmJ^Ti: 
"T* «jfe*?fcLT. W.tfZn 

MgSSei&ttZnSefr&ftSfSttJffcJlVifel I 
-vi^b-^^^^^i/— if- fcSWi. G 

a I nN^&&*?SiaWft«V^GaN*ifS||»»I/-'if 
-fefflVvMtf. 58fl8fc*l«:4 0 0nmRJ:4 8 0nmg 

ZnCdSe (fc£U CdjfflfiJ£ttO%RJ:4 0%J^ 
T) , ZnCdSSe*fettBeZnCdSe^6ft5 

s:Mv^fe.i i —v i im&mmit&tmft u- 

if-, feSVitf. Ga I nN^e>«;StSi4^5:ffl^feG 
aNIif^U- "f-ftffivvrifct m*W&&.4 8 0 n 
m^Lh5 0 0 nm£(T£?&w2:#-e&S. 
[0 0 18] ±»£©«J: e> ICfiWSS tlfe Zl <Z)^tC J: ^. ^6 

ym*fr oMm%<D \mvm n $&tm*^<»%myhv> 

*bTv^*ii:K:J:y, 26S<&lc£>g^7r>fAiii 
Stf 5 0 0 nmRii5 9 0 nmJSTF*fcte4 0 0 nm^ 

_h5 0 0nm«T"efe-5z:i:K:«fc*J, ftyrJAtLX 
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ttbfrtz.matmim&hKm-fzziiiz&v. zn* r^k* y waves y, zamm^**)* 

[00 19] J^©*3IC#l«SnfcZ©WfilC*S3fe [00 2 5] 7nv9 2. ¥«W*l/-ir-8, 7*h# 

»ff*yh<7-*KJ:*itf. *<WBSBMS6R©»ft* >f*-K4S*tf*yXA5«:#**49IKHS«ll4. 

ifcjVlfS*. »^ffl^i^5 0 0nm #&&*«8CJ:yi8^JfcSftTV**. 33T% Ay 

gJLh5 9 0nmJ^T*fctt4 0 0nmJSU:5 0 0nmJ^ 4— SM-*7©U*N: LTte, «A.K. AK. "653 

y I/- hfr&fc«:/9**-y*3fc77-f Afcffi [0 0 2 6] ^D;CA5<Z)M®5 b©±*©ffl{fi1CfeW 



[00 2 13 01 tt£CD»l!©* 1 <D|gfi©£lttC "if- 3 i: hX. ifrfilS*© A 1 G a I n P^^ftU- 

ssigfi^tw H2i±zio3 i e^«|g®c^ if-*««v»&ti6. *yjMW&ci*. £©¥#*u- ; tf 

[0 0 2 2] HlfcJ:OW2fca**J:3(C, £©SS1© 6 50nmW£fCtf-^S:ft5. 

IOB«BK:J:6316aSi«attCfeVxTt*. WttfS i£ [0 0 2 8] -f?7&v9 3fr7r>fA9 t 

Ay K (KaW) ±C «*.«S i^v^&fc*:/ jWS^&*i*. £©H4 KatfteaSWfc*** h;i/&^ 

V-3*m&£.*<Dtf#>(tfZ/ J r4 yVlZ&WVy b 99»\s-Y (PMMA) *»e>fc*fc©T***. B94* 
3*iTV**. 3ZLT\ ^toy*2tt. ^agftl/— !f-3 30 &*3jtN5 J: 3 C ^^^ff^^r-f^Btt. & 

BSWIW^rflKC < S «fc e» ICV? >h£*iS3£^ fi650n mf?|5S©«*\ «ft 5 7 0 n m#i£, Iftft 5 

Z&tmfols— !f-3*»&ffl»a*iSl/-- If-** 2 0 nmffi i&BM 7 0 n mtfiS'CeaHftS&Wi'.hfc 

^#^l<^®T^£ftT$8##fcfcS©&lfclfc fcoTV**. 

-rsfeaic, i©4mi»i/— ?-z**mmffi.y.<m 100293 *l sio 2 mz^mmimt>nt^y 

[0 0 2 3] ¥*£#*«1 ©ttWHKHCtt?* ft*-*"*. fefc'U S i 0 2 D&fctSttS 4 0 nmT'fe 

- K4 #i»*&*vtv**. a &c b *v *- *. H5 j: y, atse 5 0 n mmx~mtmtm\ -r 

a*#li&bfcS i 0 2 R«hUT, «?Lli3Myf5^& [0 0 3 01 J6*±©£fc*&to*»*J:3IC Z<?>m& 

->«afli^^Rift^c«fcyg»a^ v^^hanT 7*h^>f*-K4©5feMawtr-^&i:*«aE*ttv^ 

(D^m^i: LT»V*&ft*«*\ ^'J 5 Oft* 9 ©£at^3&W^fcS&££S^^<> 

«Koitt±©fe«>tcfflvxe»n*. [00313 i®3taBifwaBc*^"c*»»i/-if- 

[0 0 2 43 ^UXA5l±, -£<DJgffi5 atC*fLTffi£ 3 tLr«V»6*l«Al G a I n P**#»l^— 9*-© 

Bf5 b±Klfca»dfa«K (^-7^5-) 6)W«W&*1 AlGa InP*mi/" ; tf-tCfeVx-rii, nSGa 

TV>5 0 4s»»U— !f-3^&<W56«3W>m AsSS3 1±C, BBn^WRbfc/^y^rMSr^br, 

hf-f F4'vd>5WI3 l £©A»3fcttfc# n ^ < A lx G»l-x > y 1 n i-y p ^^^ FJ* 3 2 - 
I^fiMK6C6v»T8HHSrt-6J:iKi|s»»I/ 50 tS14^3 3fe«tO!pS (Al x Gai-x ) y I ni- y P 
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[00273 iCj^aBtiKeiKifiv^'rB, ^m^- 




* 9 *J KJi 3 4 #JlS#OT3;riT ^-6. pM (A 1 x G 
ai- x ) y Ini-y P*9y KJf3 4tf>±gPW:-;£|BHC 

OfiP4)-fCM^.«nS!G a A s «S!80^JI 3 5 

»*, fgffif3 3 fc^ftftytfjaWBJ-LfcWfciVtx* 

5„ 07K&VNT, E c tt^l^Tig^^^-T- 
feS. 07£a<* s }:-MC, 3©#£, tffiM3 3\Z> j* 
gJftl/C© (Al 0 .5 Gao.5 > y I n l-y P^fc* 10 
?#F*Jg £ l/t 0) G a y Ini- y P Jf fc££C8IIB U 
fctiOfr&fc*. PWWfcl/t® (AI0.5G 

a 0.5 ) y Ini-y PM®ffat*«9*.l<4 nmT?»»J» 
&?#FM£. LX<DG a I n Pjf£>J?£ H09*.tf4 . 5 

[0032] ±3*®3Baa<KS>l4:^9^y^ 
©te^Mv^&ftft3***«D^fcoV*". Basics*? 

J:5C £©3***|*v^<s»Nl0ia3J:tJWyi 

0 2 3.<D#£-, h 1 0 1 ft\Z±&(D%i 20 

iggfs&S£#J$?5 £ £ fclC, ^10 2 IC^X 
*-y*3fe7T>M9fefl8#U MO lfc:/^ 

1 0 2£te«^fc>-£Sz:i:lC«fcy, 3fe»affl8*fc:79 

[0033] ftic, ±M©<i: e> ic^atifc^tKlSMIS 
WDlWIMC'avvCSWM-*. &ffl9Ktt. 21©? 

mmm*~ ?v x^ 5 amm 5 b_t©«fc&EHm6 -es 
[0034] — sHittta*. mmwfrbzf^xf-v 

*X-7r>(rt9ftZ&mi,X%fzpm%&Z.<D7 ; 7Xr 
y*3fc7rW7*9©— «BBf*»&ffll#S*i«- 

*® ^ t><6-m*z.<oto&BMBtQ aaai/r^y xa 40 

tf?-5. *LT. r®7*h4f>f*-K4lcj:y3l10E 

K4 cwB^^aixfejfett. SftSWicy y XA 5 <z>± 
WKatisifccj:y, n*3fci:ttfc&fcv*. zf 

yX&50)*(fi5 btt^9^f»f 3*7T-f ^8KS#L 
T4 5° ffiftLTV^Sfefe. r©^^'^^?^ 

^ 9 ssajgy A>£&<r\i 50 
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[0 0 3 5] 09 tt. £<^1 J:*3felSS 
<BOTfc:*5*^v*3fe^T^9 fcfcJS^TiiMSfi 

9lojV?<fc-MC, ^^vir^rW^OClWBCJ: 
&<B«fce>fc«^3fcx££fS£iei 2 1, 12 2 fc«v£ 

[003 6] tJLhCDJ:^^ 3 CDfl 1 <D||je§?ffilC <fc £ 

6tifei|H!»»l/— 7* H4f>f *-K4J3J:tF"7 
yX2»5#/*y*-5?*-:*7|*lciBeM3ftT^*a> 
X\ mffi&&£rffl&tf'l^<X&tfr. ZltltCjcoT 

^^l/-^-3A^6®i^^©ffi^^fiff^-7*h 

*r-r *- k 5 ^<Dgfgyb<DMW(Miitf7v xa 5 ©au 

dSMIK 6 icfcv vret«-«l/T v \& i £ ic«fc y , - 1 # 

[0037] z.oymi<Dms&&miz££iK&3:m 

u^^z:i:^c«fe y. ei^^Srisso. 1 5 d B/mt, 

ISD S*«±-MHc*<+<5i4:3^**. *^ - 

fflv**£fcicj:y, «9fflBfeWft&T/hav^3fc3l«*v 
M7-^&, *»fiD^"9^yy3lfi7r>f^9S:fflV*T 

[0 0 3 8] z.tf>#i£Sffgtguu n-*M'Jr*?» 

(lan) , <mzmx.im&m$m&~ 1 o o 

|g|0D3 l 63^^i'3^ t HriBi:«:y> AV««tUfIT«^ 

[0 0 3 9] ^CtC, ZLO^^©^ 2 (DmSffi&BlZ£ Z>ft 
SlS^StCOV \TUi^-rS. 010 teZlCDgl 2 ®^as 

[0 0 4 0] 01 0{CaVt«fce>tC Z10^2<Z)|gS©^l 

^ 3 <Z)|gKrtlIB& 1 Ifc«fclf7#h#y**-K 

#SK10±^ i^^b-if-3, 7*h^-f*-K 

4 ^y 5 ««-«w9»c«» e>nt^ 1 cdhs©^ 
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[0 0 4 1] ^<DH2©^S©£JStC<fc*U£ Wf^~ 

t^-#;/*^&II!li!&l 2tf:ft^c;90IIES2*VCV^ 
-i^ci >J, if- 3 ©ISKilS 

Hi i n&xfy* h *V F4 o>4 y\d-#yxm& 
01$ i 2 ^^-rs^cjsv^^^^feitw*^ 

mmmtm®^ ^m^u-v- 3 ©ffiMwra 10 

[0 0 4 2] Z.0D|g^©^3a)^J©^^Cj;S3t 

[0043] ^<£>f§3 <D§gfi&§?f&tC J: S^fca^f^etC 

^ftlz-if- 3 £LT, 01 llojVt ZnC 
dSe/ZnSSe/ZnMgSSe SCH (Separa 
te Confinement Heterostructure) ffl&Z^-? 
^--tf-fcJgV^,, *<Z>ft&<a#fcfti, 20 

[0 0 4 4] 0 1 1 Kjo**J:'-5KU l>— 9 s - 
JCiSHTtt. #9*1* (10 0) ®^fi©nSGaAsi 
f201 _L(C, niG a A s KvVr.M 2 0 2, hfflZ 
nSe^v7rI20 8, nlZnSSe^7r*Z 
0 4, nlZnMgSSe?7'VKS2 0 5, n§0Z n 
SSe3^S!i206, ^tfZnCdSel^S 
#-*^#^^©tf^2 0 7, pSZnSSe)^ 
MJg2 0 8, pSfZnMgSSe*9v KM2 0 9, P 
aZnSSe*^^l210. P SZnSe3>*9 30 
Wf211, P iZnSe/ZnTe#li^F(M 
QW) 12 1 2fcJ:t) t pSZnTe3>^^M2 1 3 

[0 0 4 5] Z.ZT\ niZnSSe;^77f20 
4, nMZnSSe«#2SM2 0 6, pfZnSSe* 
ififtlf 2 0 8«J:tKpa!ZnSSe*iry/»2 1 0© 
S«*tt«*.W: 6 iS1£«2 0 7£8il£ 
fSZ nCdS el©C d|fflftl±0l*-tf2 0%T*&»J, 
Z.(D^Z.(D^m^^-^-°^f^^'' i ^ f> 2 0 nm 

[0 0 4 6] £Jf ©JMO-fll&SW * fc. nMG a A 
s;^77l2 0 2li2 5 0nm> nSZnSeAf7 
y»2 0 3tt3 0nm. nIZnSSe/^77120 
41*1 4 Onm, nSZ nMg S S e 9?V KJf2 0 5 
111. 0/tm, nSZnSSe3HIWW2 0 61*1 2 0 
nm, ?Stt®2 0 7&m-rSZnCdSeM«7. 5 
nm, P ^ZnSSe3t#?Jg»2 0 8ttl 2 0nm, P 
SZnMgSSe^5yFI209li0. 7 M m, pS! 
ZnSSeir-W7'g2 10l±3 0 0nm, plZnS 5 
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e nvW hM2 1 l&l 0 0 nm, pSZnTe3> 

hM2 1 3lt3 0 nmt*62>. 
[0047] nSGaAs^OlMtfnlGaA 
s ;^;77l2 0 ZiZ\tnmWSSt LT«*.tfS i # 
F-^StU nSZnSe;^77l2 0 3, nSZn 
SSeA«y77l2 0 4, nSEZ nMg S S e V^y K 
M 2 0 5 fc<fctfn3?Z n S S e 2 0 6 \Z\tnW. 
5F*fi«fi: LTMAtfC 1 # K-^StU P§?Z nSSe 
3^}jfti2 0 8, P SZnMgSSe^7>yKM2 0 
9, pSZnSSe^»y7"I2 10, PlZnSeH 
5/**hW2 11. pSZnSe/ZnTeMQW!2 

1 2£«fct) f P§2ZnTen:/#? hJ!2 1 3lCl±p^F 

[0 0 4 8] 3<D#&, p£ZnSe:a:/*f WB2 1 
1, P lZnSe/ZnTeMQWl2 1 233J:tfpS! 
ZnTe3>#^H2 13tt, -tfflHCjEtf S * h 9 

^5piZnSSe^77"I2 10 ±CI*«*.liA 1 

2 O3 BE»0>&6lfiftff2 14«««ttt6*U ZLtUCfco 

[0049] Xh7^7W©piZnTe3>^^h 
«2 13 ££016*1*2 1 4©£5BlCtt, 
lOnmOPdR ^m«lOOnm0PtIS 
J:tWS£jWJ;U£3 0 0 nmfflA ulg&J^^f 

Sfr&feSpffittH 1 5#, pfZnTen^^h 
JV2 1 3fc*-5v*J^LTl»*&ftTlr**. 
nSG aAsSf2 0 1 CD^ffilCtt, I nR&X 

P,^nlti2 1 6#, nSGaAsSfi2 0 1il* 

[0050] zKD^ftv— tf-©j8»**ui#i*.tf 

6 0 0 Mm, ffiWtt^tf 4 0 OAmt'feS. 2. 

[0 0 5 1] i<^3CDiai^»Cj:S3BaBWWaBC 
J:*l«. iNKtclz-tf-SfcUTZnCdSe/ZnS 
Se/ZnMgSSe S CH*ft&* , *-* J l s **l'- 

[0 0 5 2] Z.®^S^CD^4<0^J©^SItC«fc-5^ 

[0053] i©«4<o*»8Wc**yfiasaflMSiifc 

^l/-f-3tlT. CdSe/ZnSSe^O 

— if-fcjBv^ -eam®!^^ is 1 
[0054] 01 2tcs*i\fc-Mc, r^^ti^— 

ICSWHS, nSZnSSe^iil20 6±{CCdS 
3 e h 2 1 7 A^tcT W «K«^ija*iTfi l J 1 3 
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JllbGDCdSe Kv hZ 1 7 ?:®e> J:e>fC pS!Z n S S 
e)^tg®2 0 8A^SlM$nTV^ o JLjUCfcoT, C 
dSe/ZnSSe 'v^Dg^lC.fcSg^- bX>M=>fc 

4&0>m$.& 01 1Kjo*T4 s #*1'— tf-ilH^T'feS 

©3Bfc8fegl*#J 5 7 0 n mT'fe »J , "J'ZT&v 9%? 7 

(04^88) . 

[0 0 5 5] Zl©^4CD||®^fillC«J:S^SMI6SlC 10 
<fc*U£ ^l/-if-3fctTCdSe/ZnSSe 

[0 0 5 6] ZKO^^OlU^HglCO^^WlC 

[0 0 57] ±i^®mi, SS3£<J:tf3S4 0)|| 

j^^ic^v^if t^ii^^m^mfe < *t*%mic 20 

^ft^Kl ^bt, S ig«<Z>ftfcyfcM* 
fc£G a A s gtg&;SVVC : fo«fcV\, 
[0 0 5 8] ±Jfi©«l, %Z&iXm± 

TV*5#, ZOZf^^y f%i7 74 /t9©ftt>yiC 

*tf0. 2 5mmTfe5. 30 

[0 0 5 9] tt~ $&3fc<fctfSg4<Z>§ty©£J8UC£^T 
M^&ftTV** nS3Z n S S e)^S^2 0 6 tS&Xfv 
MZ n S S e y&$&M 2 0 8 CDfSb »J IC^tt^tl, niZ 
n S e^2gMd3«fctJtpMZ n S e3t&aWI£EV>T : fe> 
J:V\ P^BSIC, piZnSSe*-V»^I2 1 0©ftb 
U {C p ^Z n S e -v >y "^MSrMV =fe J: V ^ 
[0 0 6 0] M>tl£ B30HS©^ltCfeV^ 
pS!ZnSe/ZnTeMQWl2 1 2©pSZnTe 
MCDf^b'JlCp^B e TeMSfclipSG aA sMSrffl 
V\ piZnTea^f hM2 1 30>ftb»J{CpMB 40 

fflV\ nS!ZnSSe^aJEM2 0 6fe«fcOfpSZnS 
S e ffim&M 2 0 8 ©ftfc> y lC-£-*l-e*l,nl!B e Z n S 
e3«fcg^£i:tfpMBeZnSe##il^£/gv\ n 
IZnMgSSej'?^ KM2 0 5j5«fctf pSZ nMg 
S S e ? ^ v KM 2 0 9 COftb »J IC^ft-eftnMB e M 
gZnSe^77 KIfc<ttJ ! piBeMgZnSei'7 

[0 0 6 1] ££fC, fg3£.*tJW4®£i&fflKC&" 
Ttt. U— If— 3 £. LT S C HmM(D?mfaV- 50 
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if-«:JBHTVt«BjW. 4mWcl/— !f-3tLT, DH 
(Double Heterostructure) $BtCD4^£ l'— 9*~ £ M 

[0062] 

y, /.hffiffctfwefc*. 

y, »aa«K<BiW!!3ft7T-f^id:i*T«pij. asc 

rfi£©>1y>r-5>&B^*£fc»CJ:y. Ife^^COffi* 
#ffc©HB#«fe<fe<5. ^m^co^fiag^*^ 

»SV*tt. 38ysll?*Z>$8}fcift«tf 5 0 0 nmJ£<±5 9 0 
innOT£fc&4 0 0 nmJSU:5 0 0 n mJ^TTfeS CI 

WM6KJJ0Rw , <&ifc»cj:y* zLti^cD^^-fcoig 

[0 0 6 3] »©SW!K:J:*«ii»*y ht?-^ 

{C «fc y, -ei3^c&@*bT/jN$ < -TS i fc38i<T?*«. 
[BI®<Of8f^SJiW] 

[01] z<D$me>%i i o^gfistc i zymgmgm 
[03] ^cD^cos i <£>mmmc & z>yG£§:m$m 

^CfcV^T^^^-if-i:LTfflV^e)*^SAlGa I n 

[04] zco^com i ommmiz «fc s^sm^M 
[05] rco^^com i commmiz^zyesgmgim 

[06] 3<ZM§^com 1 ©^fi^ffiic <t S^ISM^S 
KlfeV^T4 s #»U— !f-i:bTfliV^64x«AlGa I n 

[07] d605§^COH 1 <DWSm.K «fc S^h^M^S 
{CfeV^^^U'— Sf-fcLTW^fctlSAlGa I n 

[0 8 ] zomx?>?& i conss^sit- «t STt^mise 
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[®io] z.omm<m 2 (Dm&m^&ym&mm 



[011] ZKD^a<D^3<3D^S^ffilCj:Sy^«S 
aiC^VxT^^l/— tf-iH/TMV^tlS I I - V I 

[®i2] z.ommoym4 <nmsimw<z.&z>ymg$m 

glcfc^T^ffcb-- <f-£LTEV^*l£ I I - V I 



10 



iffgpp. 9-3 1 8853 
18 

1 • • • H^iE 2 • • • -fUvir* 3 • • • 4 s * 

+f- 4 : • ■ 7*h^-f^"-R 5 • • - yj 
6 • • • SP^Sim 3 2 • • • nl (Al x G 
ai-x ) y I ni-y P*i?V KM, 3 3- • • iSffli, 
34 • • • pS (Al x Gai-x ) y I hi- y P*5* 
KM, 3 5 • ■ • nlG a A s WnBMM. 1 0 1 • • 

• V>r«/ k 1 0 2 ■ • • -fvf. 15 1, 152-- 

• 2 0 5- • • nSZ nMg S S e ?9 
y KM, 2 0 6- • • n^Z n S S eftSmM. 207 

• ■ • $S1£Ji, 208 - • pSZnSSe 3l^ffiM, 

2 0 9- • • pIZnMgSSe^?'; KM, 217- 

• ■ CdSeF'Vh 



[01] 



[02] 




/ 1 i 



1 



7* *-F 



4 ' 




[05] 
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[07] 



nffi(AI,Ga,-,),ln,-,P?5?KJB . *§tt« 
32 3.3 

Ec 



X 



34 



x = 0.7 

x = 0.5 



x 0.0 




(12) 



#ffg^ 9-3 1 8 8 53 



HO] 




[l i] 



pitnTiav^^hl 213(0)- 

pfiZnS./ZnT.MQWB 2l2(p)' 

pBzns»«^-r»r» 210(pK 

0 BZnM<SS«^ 9 T f» 209(p>- 

»BZ«s *«*«*■ 20B(p) 



207 

fl flZi>ss«ft«Ki 20G(n) 
n«ZfiMgss«^»» 20S(n)— ' 

nBZnS8t/f»77l 2Q4(n 

nfIn8i1?7Tl 203(«, 
n gctAi«iy77l 202(nr\ 
•■c«aiS« 201 (n) 




(5l)Int.C1.6 

H0 4B 10/12 
// G 1 1 B 7/135 
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